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9. The method in accordance with claim 1, wherein the step(c) includes the step of 
selectively performing one of dot skipping and dot size reduction, to thereby 
adjust the dot data so as to reduce the amount of ink, the selection of the dot 
skipping and the dot size reduction depending on a pixel position of each dot 
within the specific image area. 

18. The printing apparatus in accordance with claim 10, wherein the dot data 
adjuster is configured to selectively perform one of dot skipping and dot size 
reduction, to thereby adjust the dot data so as to reduce the amount of ink, the 
selection of the dot skipping and the dot size reduction depending on a pixel 
position of each dot within the specific image area. 

27. The method in accordance with claim 19, wherein the step(c) includes the step 
of selectively performing one of dot skipping and dot size reduction, to thereby 
adjust the dot data so as to reduce the amount of ink, the selection of the dot 
skipping and the dot size reduction depending on a pixel position of each dot 
within the specific image area. 

36. The printing control apparatus in accordance with claim 28, wherein the dot 
data adjuster is configured to selectively perform one of dot skipping and dot size 
reduction, to thereby adjust the dot data so as to reduce the amount of ink, the 
selection of the dot skipping and the dot size reduction depending on a pixel 
position of each dot within the specific image area. 

45. The computer program product in accordance with claim 37, wherein the third 
program comprises a program for causing the computer to selectively perform one of 
dot skipping and dot size reduction, to thereby adjust the dot data so as to reduce 
the amount of ink, the selection of the dot skipping and the dot size reduction 
depending on a pixel position of each dot within the specific image area. 
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Summary of Invention Paragraph : 

[0003] Screening is a point processing operation. In screening, a two dimensional 
image (to be reproduced) is compared pixel -by -pixel with an image-independent 
threshold matrix. Screening methods may be classified into AM (amplitude modulated) 
screening, and FM (frequency modulated) screening. In AM screening, dot size 
(amplitude) is varied according to gray level. Dot size increases with gray level 
while the dot number is fixed. In contrast, a set of fixed-size, fine dots are used 
in FM screening whereby the dots are variably spaced from neighboring dots. When 
the gray level increases, the dot number (frequency) increases and therefore dot 
spacing is denser. Because the dot size of FM screening is smaller than the dot 
size of AM screening, an original image can be rendered with a higher resolution by 
FM screening. 
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Current US Classification, US Secondary Class/Subclass : 
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Detail Description Paragraph : 

[0065] Referring to FIG. 6, reference numeral 601 denotes a D/A converter for 
converting an input digital image signal into an analog image signal. Reference 
numeral 602 denotes a triangular wave generator for generating a triangular wave 
for one pixel period. Reference numeral 603 denotes a comparator for comparing the 
analog image signal output from the D/A converter 601 and the triangular wave 
selected by the triangular wave generator 602. Then, a pulse-width modulated (PWM) 
pulse signal is output. This pulse signal is sent to the laser driver {not shown). 
In this embodiment, since a binary signal is output, PWM halftone data is basically 
not used. However, halftone data may be output in place of a full -dot size so as to 
adjust a dot system upon outputting binary data. 
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Summary of Invention Paragraph : 

[0009] On the other hand, a dot to be practically printed has a shape different 
from rectangular one that is theoretically considered. For example, an eight-valued 
case for an ink jet printer is considered. As shown in FIG. 11, practical dots are 
reproduced using variable dot sizes of seven Icinds for one pixel . In general, the 
size of each dot in each gradation is adjusted in advance to have a linear 
characteristic etc. in density. However, when pixels having fifth-gradations are 
printed successively, it is desirable that edges of the dots are secured as shown 
with H in FIG. 12. In a practical case, the adjacent dots are associated with each 
other as shown with I in FIG. 12. With the influence of the association, a dot area 
increases remarkably. That is, a surplus area d is generated owing to the 
association, and the density increases rapidly. A phenomenon such that a rapid 
change in density occurs in a case where the specific numbers of gradation are 
adjacent to each other is referred to as a tone jump. The phenomenon occurs not 
only in an ink jet printer but also in the other image forming apparatuses. 
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m059] A halftone preprocessing unit ^V^l lf ll^_^^^ Jea included in the image 
[Lt kreases.^^i--Of-^ within a detection filter that is 

data ^^^^^^^^^^^^^l^^^l^^Tth the resolution oT^ image data. To be more 
described later, in ---°^^^^^!^!""^/^"ir44U subjects brightness (L) data S2 to a 
specific, the halftone P^^P^°'=^^!^;^3^3"the number of pixels thereof. The 
pixel culling process so as to decrease the nu ^^^^^ uke is not described 

^ruction of the halftone preprocess-g J^^^^.^^, application Ser. No. 

here as it is well known, ^"^^Jj/jJ'^^f^.ence. Due to this pixel culling process, 
09/369,176, which i^/^^^^^Pf resolution such as 600 dpi, the size of a dot 
even when the image data has high ^^soiuti detectable by the same 

within a halftone-dot area can decreased t ^^3^i^tion of 400 dpi. 

isolated pixel filter used when the image data 
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Current US Classification, US Primary Class/Subclass : 
358/1.1 

Detail Description Paragraph : 

[0682] While the foregoing example assumes the size of each pixel to be 
approximately equal to the size of one dot, gradation can also be achieved by 
controlling the timing of ink droplet jetting so as to define a pixel as a matrix 
of m. times. n dots and varying the distribution of dots in the matrix. Moreover, a 
still greater range of gradation levels can be obtained by using different 
combinations of matrix dot distributio nand the density. Since use of matrices 
reduces resolution relative to the earlier example by an amount proportional to 
matrix size, however, degradation of resolution is preferably prevented by reducing 
dot size and increasing dot density. 
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Summary of Invention Paragraph : 

[0011] U.S. Pat. No. 4,717,925 issued January, 1988 to SHIBATA ET AL. for an 
Optical Scanner Without Extra Convergent Lens teaches a scanner error correction 
device which is similar in concept to that described in U.S. Pat. No. 4,613,877 
discussed above. Additionally, this patent teaches an adjustable intensity laser 
beam using a photodetector , cooperating driver controller and laser driver to 
continuously adjust the intensity of the beam. As the data video rate increases, 
the intensity of the beam is increased to provide a uniform spot or dot size 
regardless of the shortened duty cycle. 
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TliSHS'^^S-^r^^^^^ only between the dot 

modifications uses only one type of ^^^s ana a ■ of the present 

state and the dot off state in each Hi^- The t-hn^q ^^^^^.^^ different types 
invention is applicable to the P^^-^/^J.f './Lrs'having different in. d-s.t.es^ 
of dots, for example, -^^^^^J^'^^'^i^ble-sized dots, that is, a large-sized dot and 
in the printer that creates ^ wo variable s^^^^^^^^^^^^^^^^^ to 

a smallzsized^gt^-^^^^g ^^^"^^ fv. fnl lowinq ma "^^^^^7r^^^^^^^^°^^ ^^^-^^^ 
leTelii^^T^^^^^^^^^ procedure determines creation of a 

and th2 (Where thl>th2) are set - a^--^ ^^^a of the pixel is greater than 
larae-sized dot in a pixel when the ^orre small-sized dot when the 

ihe threshold value thl, determines --f^-",,°^3^i,rthl but greater than the 

riSatfd-yTubrrrcfinJ^re^res^u;^lnr^^^^^^^ correction data of the 

pixel . 
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T0014] To soT^^^ThiiTp^oblems, for ™P;^f' /^f nozzles used in the above 

NO n-291506 describes a reduction °^ ^^f^^^^^.^^, pointing width for the purpose 

described back end area, that is a ^f^^tion tion, thus lessening a 

of reducing the amount of sheet f^^^^^,°f,/dIsc^oses the invention of a P-nt-g 

feeding error. This P-^l^cation ^-^^"^^f,'3^of interlacing to restrain the back end 

method of increasing resolution on a ^^J^J only the reduction of the 

area from being fed inaccurately. ^^J^^'^rincreas/ir^^ ^^^^ 

deeding amount as described above "^""l^lil^ll^-^^^^ °\ 

rStl^arfrray^of SeS^inrrnT scanning direction, using two different 

nozzles . 
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TITLE: Image processing apparatus and printing apparatus 



Detailed Description Text (39) : 

The weight of ink ejected is varied according to the rate of change in the decrease 
of the potential of the piezoelectric element PE (see the divisions dl and d2) , 
that is, according to the driving waveform applied to drive the respective nozzles. 
FIG. 12 shows driving waveforms used in the second embodiment. The procedure of the 
second embodiment provides two different driving waveforms, that is, a driving 
waveform Wl for creating small-sized dots and a driving waveform W2 for creating 
medium-sized dots. The driving waveforms Wl and W2 are output at a specific 
interval that allows the respective dots to be created in each pixel with the 
movement of the carriage 31. The greater weight of ink generally results in the 
higher jet speed of the ink droplet. In the printer PRT, the jet speeds of the 
respective ink droplets are adjusted to cause the small-sized dot and the medium- 
sized dot to hit against a substantially identical position on the printing paper 
P. Ejection of ink droplets in response to both the driving waveforms Wl and W2 
completes a large-sized dot. 

Current US Cross Reference Classification (2) : 
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TITLE: Method and apparatus for compensating for dot gain in stochastic printing 



Abstract Text (1) : 

A method of compensating for dot gain in printing with stochastic screens comprises 
obtaining continuous tone CMYK files and screening the files at a resolution that 
is lower than the resolution of an output device that will be used to print the 
files. The lower resolution stochasticly screened files are then expanded to the 
resolution of the output device, thereby effectively increasing the size of the 
dots by creating a number of subdots for each dot in the lower resolution 
stochasticly screened files. Subdots within the expanded stochasticly screened 
files can then be selectively removed to compensate for dot gain. In addition, 
overlapping dots in the screened CMYK files are removed and additional stochasticly 
screened files are created that print a dot of a color of the previously 
overlapping dots and at the location of the previously overlapping dots to prevent 
colors from running together when printing on certain media. Finally, the removal 
of subdots in the expanded CMYK files can be performed to correct the color of the 
images when the expanded stochasticly screened file is printed. 
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(to be reproduced) xs ^^^P^^^^^^^^g^^f^nto AM (amplitude modulated) 
matrix. Screening methods may be ^^JJ^f ^^^^^^^^g . m AM screening, dot size 
screening, and FM (frequency modulated) ^"^f "^^^^^j^ncreases with gray level 
f^o^^tude) is varied according to gray level. Dpr si ^^^^ ^,3ed 

is thf dot number is ^^-d. In contrast a , f/^f ^^.^.^..^.g dots. When 
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the gray level increases. 



e b b g ee e f 



e 



ef b e 



Page 10 of 35 



Record List Display 



^ CM crrpeninq is smaller than the dot 

FM screening. 

CurrenOS_0£iain^i-^^ 
358/1.9 

CurrentJJ^^ros^^ef^^ = 
382/237 




O 15. Document ID: US 6356360 Bl 

L5: Entry 15 of 70 



File: USPT 



Mar 12, 2002 



DOCUMENT-IDENTIFIER: 6356360 Bl ^^^^^^ structures using grey level 

TITLE: Apparatus and method for renoeri g 

dots 

relatively low there is limited ^l^^^^^^. ^° „f g^ructure improves the ability to 
rnformati'on. The use of the halftone ce 1 f^-/^^^,,^, ^^reases in grey level 

ryS iSrSrregufrriref r^olution as cell ........^n^- 

CurrentJJS_pri3ina^^ = 
358/1.9 



TiSifteation I Date I Referer,ce 



n 16. Document ID: us 6331901 Bl 

L5: Entry 16 of 70 



File: USPT 



Dec 18, 2001 



DOCUMENT-IDENTIFIER: 6331901 Bl 
TITLE: coded data output apparatus 

Detailed DescriEtioiL^^ ^ =mp.,t oossible number of pixels without 

liTt^val. However, the size will 3^^^ is greater than a half of the dot 

CCD sampling becomes short of ""f^^/f,',^;3bie amount of data arises as will be 
interval bu't the problem ^^/^-^^f.^/t^S^^^^^ is reduced (in relative terms 



b g e 



e e f 



ef 



Record List Display 



Page 11 of 35 



^ unvaried, . In ot.er wo.as ^^/^^^f ^'SrortSr/ot'sit^li^vi::" 
^c^: fe°t:S"in^"w"rSe"sLu«t possible „u^e, 0« 

rnnuil in ^rir-i n ossification (1): 
358/1.2 

r„...ni-. US cr oss Reference _Clas si£ication (2): 
358/3.26 

rnrrent US Cro.s ^Mference_Cla ssification (3): 
358/3.29 

CurrentJ3S_Cross_Mfg£^ Classification (4): 
382/237 





1 riq-^^ificatiiin 1 Date | Reference 






Fill! ! Title 1 Citation | Front 







n 17. Document ID: us 6328404 Bl 

L5: Entry 17 of 70 



File: USPT 



Dec 11, 2001 



DOCUMENT-IDENTIFIER: US 6328^^ ^^.^^.^^ apparatus, 

TITLE: Printing apparatus, priui-ej. 



and method of 



TITLE 
printing 
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be created in the eixel of interest 
TH2, the program determines that no dot xs resulting value RD 

and sets a value ~0' representing ^^^^^^^^3° dure allocates one of the four 
of the multilevel process at step S245. This pr 3^all dot , 

levels or tones, that is, "creation of no dots ^ ^^J^^ ^^^^ ^^^^ 

creation of the medium dot^ and "f^^/^^^J^^otd values may be carried out when 

^l^S:^:^^^^ ^erref wl^h an 
2e!Sl possibly created in the respective pixels- 
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Brief Summ ary Text (15): romoensate for the effects of these 

calibration ^i^s have been developed to compensate t ^uced on the 

different factors on the final ^"l^f^^^f/^^^ ^^^^d ^he computer workstation. As 
output media is equal to the gray l^^f^J^^^^^^^Ji^fdirect measurement of a 
currently practiced, these "'^t^^^^^^JPJ^f ^Iff^^e^t size dots, generated during 
multitude of output test ^°"^^J^^^^,f "^y'^alues are requested as original 

calibration procedures xn whxch a ^^^^^^ °J f ^^^^ for each of the different 

1 ^;re'dat obfain ; f m h:sr:ea:urements are typically 
output media used. The data oDtainea curves in hard copy 

preserved in a computer memory js a look ^P^^^^J^^^^^^' requested, or input dot 
?ormat in the form of output dot size I'^l'^l^lll^^^^ to obtain correction values 
size. From these values ^ . -^I^^^^^^^.^^^^d dot sizes before such values are 

^SarnrcofrLtir 

-?-:-tLrhrr-sroLras-.rT-r^u-^ to as .■...^ 

curves" . 
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nptailed De ^r-ription Text (48): , , oossible number of pixels without 

Ideally, data are^I^^n with the ^">^ll^J^/°^J"5i^ 3^,3 of a KHF^f the dot 
error when the CCD sampling conducted ^he dot s ^^^^ ^^^^^ ^^^^^^^ 

interval. However, the size will have to be made sm ^ ^^^^ 

CCD sampling ^-^--^f-^.^f ^^rced flloLb amount of data arises as will be 
interval but the problem of ^t"," . reduced (in relative terms, 

described hereinafter if the CCD ^.^l?lllYorl\l^^^^ if 
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l£i^i-SyS!51MYJext (25): visually determining the degree to which 

^^^^^^;^^^^r;:;i5iralso P^°^^^r^J^^°°^tesetting or imagesetting system used m 
the actual exposure setting of f J. f ^^fi^^J^^Jposure . More particularly, the 
producing the wedge differs from the ^P^^J^^^tLt matching that of the least 
location of the most sensitive P^^ch.^^^^'^^.e.ise indicator of the degree error in 
lii^iliT^e patch will provide J ^^^^^^^^^^ ff^^e patch beginning the row is a 
the system exposure 'nd ea^^ successive patch in the row has a 

checkerboard having a 1 Eixei size and eac ^^^^^ sensitive 

1. times. 1 pixel_i nrrpas. in dot size ^ ^^tch with those patches having a dot size 
patch, e.g. an 8. times. 8 bIMI P^^<=''' , ^oerator will know that the exposure 

from 3. times. 3 through tje op^^^^^^^^ ^^^^^^^^^ ^^^^^ , 

is acceptable down to a 3:t/-":^3fJgSy for the intended production recording, 
not the exposure setting is satisfactory 
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^^;^J-E7tr^^;^anically adjusted to effect ai 
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358/521 



CurrentUS_Cros^_ReferenrP r.l assif ication (7) 



358/534 




n 22. Document ID: us 6188806 Bl 

L5: Entry 22 of 70 



File: USPT 



Feb 13, 2001 



DOCUMENT-IDENTIFIER: US 6188806 Bl ^ ^^^.^^ p.^^^^^ fil^ and a light 

TITLE: Apparatus for reading optical aaca 
source therefor 

n ^^.^ipH Descriptionj rext (19): ,™trically recorded in the right channel 

TJt cha^l digital sound track 5L of the motion 
digital sound track 5R and the f ^^own in FIG. 9, the tracking Patterns 

nicture film of the present invention. As ^nown recorded adjacent to the 

Tsa and 53b of the left ^f^^^f J^;^/ /.rk^^g'^rt erns "sa^ and 53b- of the right 
left edge IL of the film 1, while the ^^cking p ^ ^^^^ the 

channel digital sound track 5R are ^^^f J'^^^^^i sound track 5L is read from 

fflm 1. During reproduction, the le t cha-f digit^^^^ ^^^^^ 3, 

the left edge IL of the film 1' f ^^^,",^^^^3 ^^dio data recorded on the motion 

read from the right edge IR of the ilm -di ^^.^^^ ^^^.^ 

picture film 1 has a predetermined ^ize. More P p^G. 5. The 

Save a size of 26 . 4 .mu. . times . 24 . 1 mu. as, for exam^ ^ ^^^^^ ,,G. 6, wherein 

relationship between the dot ^f^^f ^^'^^J^^^J' ^he error rate becomes iinproved, and 

it is observed that as the ^^-^^^^^^^^^gf^^—T^^^ed or added. As further 

when the dot size is reduced, "'^^JP^^^^.^tuty may be represented by a quadratic 

reproduction of the audio data is facilitat 

n^t.n^d Descripti_o njrext (28): ^.^ture film 1 has a predetermined size. More 

^j^^^-^^^^—^^^^^i^^^S^n the "lotion picture £1 ^ _^,^^3_24 .l.mu. as, for 

specifically, an audio data dot may have a ^^^^ ° ^.^^ the parity may 

elZle, shLn in FIG. 5 The -1-^^--^^^,^/^? as the dot_size_increa^^ 
be as shown in FIG. 6, wherein it ^.^^ ^3 reduced, more parity data is 

error rate becomes improved, and -hen the dot size ^^^.^.tion capability may 

i^^i^ded or added. As further shown in FIG^ 5, the ^.^^ 2,,,^,. ,3 ^n 

be represented by a quadratic ^^^^^^^^^.^^^^^^rrecords audio data dots having a 
apex. AS a result, since the P^^^^f^^^Ize corresponds to the maximum error 
sLe of.26.4.mu time3.2 1 mu^^ w^^^^^^^^^^ ,,,, ,3 facilitated, 

correcting capability, accuraLt; a. p 

Curren^iJS_Ori£^^ ^ 
382/312 
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□ 23. Document ID: US 6183933 Bl 

L5: Entry 23 of 70 



File: USPT 



Feb 6, 2001 



DOCUMENT-IDENTIFIER: US 6183933 Bl 
TITLE: Image forming method and system 



npi-^iled Description Text (494) . pixel to be approximately 

^Thile the foregoing ^^^^P\\^^''''ZltTol c^n a!so be aS^I^ed by controlling the 
equal to the size of one dot, 9"^^^^°"^^" fa pixel as a matrix of m. times. n dots 
tLing of ink droplet jettxng f /^^^^/^^^"^^J.ff^oreover, a still greater range 
and varying the distribution of dots .n the matrxx^^^^ combinations of matrix dot 
of gradation levels can be obtained ^^J"^ ° . reduces resolution relative to 
distribution and the density, ^^"^^^^^^^^.^^.^f J^Tat^ix size, however, degradation 

density. 

mrrpnt US C m.^. Referencp Class ification (1) : 
358/474 

rnrrent US Cross RefereP ^^ Classification (2): 
358/480 





Front Review 1 Classification 1 Date | Reference 






Claims 


^a^^)lc 




Full 


Title 


Citation 







□ 24. Document ID: US 6170930 Bl 

L5: Entry 24 of 70 



File: USPT 



Jan 9, 2001 



DOCUMENT-IDENTIFIER: US 6170930 Bl representation and a printhead for 

TITLE: Method for producing gradient tonal representa 

producing the same 

r.nrrent US Cro.ss RefereP ^-^ Classification (1): 
353/3.14 

CLAIMS : 

^ t-^r,= i renrpsentation of an image on a physical 
1. A method of producing a gradient tonal ^^P^"^"J^^^° 
medium using ink dot printing, comprising the steps 

printing representations of i-^^ areas Having f --^^;-rinrat%fsprc;ive dot 
continuously variable, defined ^"^ensity level rang y ^^^.^^i 
locations, ink dots each having an -^^^-/^^^.^^^f^in irst defined intensity level 
continuously variable over a range ^^P^^^^^^^^J^^ ^ continuous range of dot sizes 
range, by ^H justinq in di vi du al ink dot sizes over 



dl to d2; 
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i„H dots each h,vi„, an '^f di1intriL::;sitv , level 

d3 to ci4; and 

printing representations o£ i»,.,e areas ^>"'"^^j,"^^t«"th: rirsrand"t=o;d 
^ scretely variable -"""^-^^^f""' 'fjpe^irdo oc.tlons. In. dots each having 
'"'3!".:"sLS:; lLlT^r7.r.ll rXr discrete si.e values tnat are ertner 

lot greater than dl or not less than d3; 

.hre.,i„..^ 

from dl to d2 to d3 to d4 . 

printing continuous tone -eP-^^^^ations of image ^^J^^^^^^^^^.i^l^^JiL^ ink 
first defined intensity level range --^.f,,^^::?, and continuously variable 

dots each having an intensity level that xsseiy^^^^^ ^^^^^^ adius^xna 

forming a defined plurality of dots; 

printing continuous tone representations of i.age areas hav^ a 
Kcond defined intensity ^-el range by formxng at respec^^ contin^IS^^^IT^iable 
dots each having an intensity level that xsselectxy ^^^^^ ^^^^^^ adiustxna 
ever a range representing saxd ^^^°"^^^f J^^ge'fs to dl and forming at each dot 

in^^li^^^^L^^^^, ^ts'^e^s'th rra^d Slned plurality of dots; 
location a number of dots less tudi 

printing non-continuous tone f P^^^^-^^^^j^;;" °f the ?IJst and'secind^inJenSLy 

nXr'irr=r^?r=i:r;ainLTh«"S ^e-rr not greater than dl or not less than 
d3; 

•H fir.t third and second intensity level ranges represent 
Ifagf a^ets :nrcr:;sSrint:fsltri"els and the dot si.e images increase from 
dlto d2 to d3 to d4. 




□ 25. Document ID: US 6161919 A 

L5: Entry 25 of 70 



File: USPT 



Dec 19, 2000 



DOCUMENT-IDENTIFIER: US 6161919 A 
TITLE: ink coverage reduction method for 
sizes 



printers capable of printing multiple drop 
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Record List Display 

P„...i.H np.nription Tex^ (8) • ^^^e respective eixel values and pixel 

— is less than or equal to one, tnen ^ (x v 1) to ON and I N 

fv V 2^ to the desired dot size. It tne inpu originally 
p^l^; dot size, and if v is l-^^^^^/^.^^^'^jie'Lprt' bitmap to the image bitmap by 
specified dot size is passed unchanged from t^e^npu ^^^^ ^^^3 

setting I N {x,y,2) to the i^put bitmap dot size ^ Ho j^^.^^ ^^^^^^^ the 
needed! v, is greater than one -J-f/^^.^f^^^rci of the respective image bitmap 
bitmap values B N (x,y) must f f^'ll'^Jl^,^',^ as ON, i.e., by setting J^'J'^^ 
color separation pixels will still Dei pixels will be reduced so as 

to ON. However, the dot sizes of one -or- °^ needfe-^^s. However, if the input 
not to use the largest size dots for all or . ^ greater than one, 

bitmap already specifies a desired print dot^ e^^^^ restriction blocjc 14, 

then the originally ^P^^^ ,f ^ """^ reduced from the input bitmap to the 
and the dot size from the input bitmap ^^^^ ^^^^^^^ dot size. Thus, if a bit 

image bitmap by setting I N ^^'.^'^^ the desir ^ indicates a small size 

ialue of 1 indicates a large 'l^lfll^ll\l,l%ts I N (K,y,2) will be set to 0 
dot, one or more of the respective pi^ sxze ^^^^ to 

ratker than to 1. Thus, this ^P^^^^/^f dots will be printed as the largest 
be printed at a single pixel^ not all of 
available dot size. 

CurrenO^Crps^Mferen^^ '2): 
358/1.9 



O 26. Document ID: US 6141121 A p.^^. uspt Oct 31, 2000 

L5: Entry 26 of 70 



DOCUMENT-IDENTIFIER: US 6141121 A j^oning 
TITLE: Method and apparatus for color halftoning 



n^i-.neri DescriptiojLText (5): halftone screen frequency, screen angle, 

CharacterisTI^T^FTI^r ^^^^^"f.^J^^^halftone dp^^ize.witlLln££eMiQa tonal 
halftone dot shape and ^he growth of the halft^^^^^_____-^^ 

Tirr-vfrL^L^nfrr ^^arrSe^r ^sily beSme visible as ^ the image, 



rnrrent US Origi naL^lMsificatipn (1): 
358/534 

Curren^JJS^rps^-Eefer^^ ^ 
358/1.9 

CurrentJ3^^ros^_Eefl£M^^ 
358/536 
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O 27. Document ID: US 6122407 A 



L5: Entry 27 of "70 



File: USPT 



Sep 19, 2000 



DOCUMENT-IDENTIFIER: US 6122407 ^ threshold arrays using variance 

TTTTF- Method and apparatus for proaucxny 
™i.ation and sparse image calculations 

Ri-ipf Summarv Text (7): . , u i^^^-^ninn techniques known in the art. 

|^if|^»;J-^ses of ordered ^-^her halftoning techn q ^.^ered 
^hev are clustered-dot and dispersed-dot ordered ditherxg ^^^.^.^^ 
dftLring uses variable-size ^^If^l'^l^f^^^l^ 

device pixels at a dot's outer ^d^J. fgffff^J^^^Tll^, the gr^^^^TTi^T^ea 
dot. Whi^n^wed from a distance, the ^^J^^^^^^^.^^^ ordered dithering is preferred 
g^ered and the darker the .^^^fa^rng an isolated black or white^^ 

when the display device ^^^^^fjf °\f,llbll spacing to achieve the same effect as 
It uses a fixed-size, smaller ^ot at variab P ^^^.^^ number of dots 

clustered-dot ordered ditherxng. Variation ^ ^ ^^^^^^ dot distribution 

in a given area, or dot frequency. In ^^J^^^^'^S^t^^eL, each dot comprises up to 

CurrentJJS_Oriaina^^ = 
382/270 

Curren^il£_Cross_Mfer^ 
358/3j^ 

CurrentJJS_Cros^Refer^^ ^2): 
382/272 



Title I Citation 1 Front 



Classification | Date | Reference 



□ 28 Document ID: US 6116507 A Sep 12, 2000 

File: USPT 

L5: Entry 28 of 70 

DOCUMENT-IDENTIFIER: US 6116507 A reproducing multimedia information 

TITLE: information '^-P^/^^^^^i^^.^jf/'eadablfdot code pattern wherein the optical 
recorded in the form of an optically reaaa 
readable dot code comprises address dots 

Detailed_DMcriEUon^ (f^) = ,^3^ with reference to the P°^iti°" f .^^ 
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That is, by deteminin, » f 'J^";,,. Th.rafore, a «.«ory having a small 
^^^itW^^^^^^^^'-^ ..a to hoisa can he atta.naa. 

errors caused by noise. 

CurrenO^Cros^^efer^^ = 
382/190 

CurrenO£^£^^^^^^^£^^^^^^^^^ ^ 
382/199 




D 29. Document ID: US 6081653 A 

L5: Entry 29 of 70 



File: USPT 



Jun 27, 2000 



DOCUMENT-IDENTIFIER: US 6081653 A 
TITLE: Color imaging 



n.^.f <^nmmarv Text (12): referred to as "screening," wherein the 

^^^^^h;^"^^^^^^^'°',?'v^ ;r Sqhtness or color) of a pel is determined by the 
level of enhancement (darlcness, ^^^^^tness o ^^^^ locati2n. 

number of adjacently disposed small ^ot^ f xch .^jacently disposed small 

-sposed small dot. ffllTrlAl^^^^^^ '^'^ 
enhancement of a pel is ounu 

pel location . 

P^^le^psr.ription Te>^t (54): channels may be weighted greater than 
T^Tf^her preferred embodiments, .^'^ l.^^.^inQ image. Further clarity, 
L others lo emphasize that l^^^f^J^l.^c^^^^^^^^^ -5-' weight factors 

sharpness and continuity may be ^^^^^P^^^f.^^^^^ pointing embodiment, the threshold 
emoloyed in the selected kernel. In the bi le p the dot size or dot 

::Srfor one or all channels, f^/-/^°f,^t;3ge forcing device being used. As an 
spacing limitations of the printer °^ °^^^\^p^?^ter which produces a dot size of 
Smple, a preferred embodiment may ^-P^^^^^.P^^p^ ^^ots per inch). In the multi- 
abou? 3.4 mils and ^^.^f^^^P^^^.^^l^f^/focations and the resulting correlation bins 
level printing «>^°^^"^^"^' J^^ • Jar^ST^e or spacing limitations, 
may be adlusted^ arr.ommodate similar oo e _ 

CurrenOS__0riginal Classification (1): 
358/1.9 



Current_US^£gl^-Rg^ ^^^"^^ Clas.-^if ication 
382/252 



(1) : 
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n 30. Document ID: US 6028972 A 

L5: Entry 30 of 70 



File: USPT 



Feb 22, 2000 



DOCUMENT-IDENTIFIER: US 6028972 ^ 

TITLE: Apparatus for reaaing uf 
source therefor 



Detailed_DescriEUon_TeKt (20): ^..^^re film 1 has a predetermined size More 

^^—^—^^^r^^^^^^^n the motion P^^^ure 26 . 4 .mu. . times . 24 . 1 .mu. to as, 

sp:crfically, an audio data dot may ha e a s.ze^o^^^^^ ^-/^^^!f inSefsrs ' 
for example, shown in FIG. 5. The reia ^^^^^ ^3 the dot^iie_incrs£Sei^ 

^^v be as shown in FIG. 6, wherein it is o^^er reduced, more parity data 

the error rate becomes improved, and when the dot s^ze ^^^^^.^ion capability 

if^SSSed or added. As further shown ^iJl^ 'J^'^l^^s^^ dot size of 24.1.mu. as 
^ay ^ represented by a, quadrat- curve the^tr^^^^^^ ^^^^^ ^^^^ ^^^/./J^'^^ ' 

an apex. As a result, since the 9^1^^.^^ corresponds to the maximumm2J 
rorrec?i^rcara.iriry:-rc;i;:^e' reproduction of the audio data is facilitated. 

^^^^^^^t^oJTe.o..o. Picture mm ^^edetermi^^^^^^ 

he as shown in FIG. 6, wherein it is observ reduced, more parity data is 

eJror rate becomes improved, and when the dot size ^^.^ection capability may 

f^ded or added. As further shown ^l^l'l^^J'^^fZ^-^^iot size of 24.1.mu. as an 
be represented by a quadratic <^^^^^. "^^^^^^'^i,, records audio data dots having a 
aoex As a result, since the present ^"^^^^^"^^^^gp^nds to the maximum er^oi^^ 
Sre-of 26.4.mu times.24 1 mu wh^^^^^^^^^^^ ^^^^^ ,^,3 ,3 facilitated, 

correcting capability, accurai^e l h 

CurrentJJS_Oriain^^ = 
382/312 



Classification 



Reference 



n 31. Document ID: us 6014501 A 

L6: Entry 31 of 70 



File: USPT 



Jan 11, 2000 



DOCUMENT-IDENTIFIER: US 6014 501 A 
TITLE: Coded data output apparatus 

prtnil"-^ n^.^ription Text (47): 
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^ „hen the CCD sampling is c Xn TKlf o£ th, dot 

CurrenOS_0riaina^^ = 
:^58/3.09 

358/1.18 

Curren^i3^Cross_R^^ ' 

Curren^J2S_Cross_R^^ 
358/3.3 

CurrentJ2S_Cros^Re^^ = 
358/465 

358/471 



Front I Review \ Classification 



n 32. Document ID: US 5975673 A 

L5: Entry 32 of 70 



File: USPT 



Nov 2, 1999 



TITLE: image output method and apparatus 
dot sizes 



outline portion xs f ^ractea ^ ^^^^ P""^^'^. ^ ?; the dot size is 

tn he chanqed is extracted. The inpuu y overlap-printed while the dor si^>:i 

^he pixel whose dot size is to be ^^anged is overlap p^^^^^^ ^^^^ the main 



r/nsUranfafcrSatn, Jhe .ecot.in, speed. 

CurrentJJL^ross_Re£ersr^^ ' 

358/453 
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□ 33. Document ID: US 5917614 A 

L5: Entry 33 of 70 



File: USPT 



Jun 29, 1999 



document-identifier: US 5917614 A ^ 
TITLE: Method and apparatus tor eri.u 
™thness in highlight and shadow regions 



creening of images with improved 



n.^of snrnmarv Text (12): nroduce the traditional dot pattern of halftone 

^^^^7-^IH^lri^reening does not produce the ^^^^ ^^^^ ^ ^.^^^ p^^^^^,^ 

i^ns. In a traditional halftone screen the diffusion 

dot frequency Z^^^;;^' ^°\:te a fixed periodic frequency. In some er^ 

system, the halftone dots do not have a tixea p ^^.^^ ^^^^ to 

diffusion systems, grayshades -^J-^^^f,^ Jfon Svices. In U.S. Pat. 5,055, 942 
be well reproduced by most '"^^'^^^^.f,,^!^^" technique is disclosed in which the 
to the present inventor, diffusion techniq ^ hysteresis constant, 

coarseness of the halftone is controU^^ resulting in halftones 

Do^^ize._an^.lhj^^ periodic dot 

having somewhat different sizt^ 
frequencies . 

CurrentJJS_Or^^ " 
358/3.03 







r>i ^^^;/^-l4i^.rl ! n ^tp Reference 








Full 


Ti+i^ 1 Citation 1 Front | Reviejro 


Class rfication ] uai*± \ r.ei^«c"« 





n 34. Document ID: us 5828463 A 

L5: Entry 34 of 70 



File: USPT 



Oct 27, 1998 



Structures BV phase modulation 



toner dependent rosette 



n^^.ned Description Text d^): current invention, the shift is made 

in order to get a ^^^^'^S,^^ Is in the example above, the (-1,-1) 

along or parallel to an ^^^^^^f ^^J/i^^^^^^, ^'t is growing, the center shifts from 
diagonal can be chosen. While ^he halftone dot g ^^^^^^ invention one selects 
(0,0) to (-1,-1). TO obtain a screen ^J^^^f^^^^f ^^^sting halftone dot to_ increase 
Additional micro dots which are connected to the exist g^^ 

tMJ^-mon^^o^^-^'^- ::JSrcapable of rendering images with a density 
i:^up.l/2. For a recording ^^^f^^^f thought to consist of 256 micro dots 
precision of eight bits, a '^f^.^^J^^^Zt. The maximum shift of 2. sup. 1/2 
arranged in sixteen lines and s^^^teen colum ^ ^.^^^^ ^^.^^ comprises a 

expressed in micro ^^^^.^^f.^^^^^'^fe; 256 eL^ and hence represents a distance 

shift of this maximum distributed over 

of 11.31/256=0.044 micro dots for each grey level. 



Current US 
358/3.17 



Original Ci ^-'^sif ication (1) : 
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r.i^vanf tlS cross ^ 

358/296 

rnrrent US Cross Re 
358/3.26 

Current US Cross 
358/3.3 

rMv^^^nt US Cr05S_ 



fprence C3 ossification (1) : 
frrrn-° r-i ^ssi f ication (2): 



2^for gnre Classific ation (3) ; 
Reference_ClassificaU^ {i) 



358/530 

rnrrent US Cross Re 
358/533 



Current_US_Cross Reference 
358/536 



fp^rsnce Cl o'=!.°iT-£icatj-°" (5) ; 

n ossification (6) 




E 35. Document ID: US 5809216 A 

L5: Entry 35 of 70 



File: USPT 



Sep 15, 1998 



DOCUMENT-IDENTIFIER: US 5809216 ^ 3 
TITLE: Method and apparatus for multiple a 
exposure time control 



recording with brightness and 



DetailedDescriEtion_Text (39): described as related to density or size of 

^S^"^f^^^^^^^i^ri7^e framestore is described ^^^^^^^ percentage of 

a dot it may also reflect as is known ^n^^e ar 9^ .^p^, 3,^^,1 

coverage. The first ^ed not be a ga^a LU^^^ ^ ^ 

related to density or size or percentage o ^j,], jgt system the 

characteristic (s) of the print ^^f/^^ ,f ^.^^fS' ^ on since different paper 

parameter might be the type of paper th^^^°P electrophotographic systems 

?ypes can provide differences in f/f ^^^^^/^^^f,; '.Ganges in the environment affect 
rhanaes in humidity which are typical of ^easona y different gamma 

cSe to mass ratios which can ^^^--^f/.^/^^,^^ /broadly, it will be seen that 
correction tables in accordance with humidity^ ^.^ 3ize_of_dot^ 
the first LUT takes a data input value ^^^H^ -^^^ in accordance with 

^^^^^^^^^^^^^^^'^^f^. fo^fovide a modified data value for input into 
^r— ^^^^Y^Ei^f the print system provi modified data value in 

th! process LUT. The process LUT then -^P°;f3/i° the printhead or recording 
conjunction with a value related to l^f^^lZl^ to create a dot or eixel of 
element outputs an output signal to the P^^" g^^^h output signal may 

Appropriate density, size or P^^^^^^age of coverage ^^^.^^ ^.^^^ 

dSemLe an exposure or exposure P^f^^^^er where the y . ^ ^^^^^ 

^ofh:rradiation such as heat (thermal^syst ^J^^^ ,.op3 to 

frequencies of pulses sent, p 
other ink-jet devices. 

^,.r.nt ns Oriqinal_ Classification (1): 
358/1.9 
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CurrentUS_Cross 



Reference_ClMsifi£ation (4) 



358/1.1 

CurrenOS-Cros^^efe^^ ^ 
358/1.14 

CurrenOS.Cross.Re^^ 
358/1.8 




n 36. Document ID: US 5808755 A 

L5: Entry 36 of "70 



File: USPT 



Sep 15, 1998 



DOCUMENT-IDENTIFIER: US ^808755 A ^^Iti-layer screening by phase 

TITLE: Toner dependent rosette structures 



modulation 



D^taUS^_DSl££i2ti2ILT^ the current invention, the shift is made 

Tn order to get a screen according to tne example above, the (-1,-1) 

tJ^^Jl^mone^ot^. T^e ll rendering images with a density 

^;-^;^^7Y7ir?Sri^^rding ^^^f ^^^^^f ^Lught to consist of 256 micro dots 

precision of eight bits, a ^ . f ^^^^^^ . The maximum shift of 2. sup. 1/2 

arranged in sixteen lines and sixteen column ^^^^^ comprises a 

repressed in micro would be ,3nce represents a distance 

shift of this maximum distributed over 

of 11.31/256=0.044 micro dots for eacn grey 



Current 
358/3.17 


US 


0riainal_ClMsiii£^ti2n 




Current 


US 


n.^.^ification 


(1) 


358/U. 








Current 


US 


1-,,, rrfrr-r- n^-^'^ification 


(2) 


358/533 








Current 


US 


rr-o^s ReferpnrP Classification 


(3) 



358/536 




n 37. Document ID: us 5777757 A 

L5: Entry 37 of 70 



File: USPT 



Jul 7, 1998 
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Characteristics of ^luste halftone dot_^i^|^i^^— ^^^"J^^one . 

halftone dot shape and the gro ^^^^ appearance of a printea 

value. All of these parameters inri 

CurrenOS_0riaina^^ 
358/3J, 

CurrenOS^ros^Mfer^^ = 

358/165 

Curren^iZ^Cros^Mf-^ = 
358/534 

CurrentJ2^_Cro,^^^^ 
358/535 

CurrentJ3S_Cross^^ = 

358/536 

CurrentJ21.Cros^^ ' 

382/237 

^^ii^^JlS_Cros^Ke^^ = 
382/270 




O 38. Document ID: US 5761349 A 

L5: Entry 38 of 70 



File: USPT 



Jun 2, 1998 



OOCOMENT-IDBNTiri™. fJ^^'H^^^,, fro. . motion pict.« fia» an. a 

TTTT.F.: Apparatus for reading of 



TITLE: Appar 
source therefor 



o«.n5ijggisi!yf^„'?sr.ouo„ picture fii- r 

example, shown in FIG 5 Jhe ,^ '.^auSs^STIHiTTSTTs 
appended or added, further ^.^^ transverse dot ^xze ot ^ 
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.curate reprodactlon o, th, audio dat. is facilitated, 
correcting capability, accurate rept 

irecufc^U "ar^udio ^-a dot „av .ve^a S^J^ ^^^^^^^^^ 
example, shown in FIG. 5_ The observed that as the ^^^J^—-^^^^ 

— :r.tc£^ Pt= -Tr ec i „ - 

^^^^^^^^^ 

liii-ESublocir-e^f/r^^^^^^^^^^^^^^^^^^ 

CurrenOS_Priain^^ 
382/312 




O 39. Document ID: US 5666213 A 

L5: Entry 39 of 70 



File: USPT 



Sep 9, 1997 



construction/procedure 

Brief.^H-arx^ (^)- ofthe^do^JMiri^^ 

increase in the memory capacity an 
data processing capability. 

^ • '^,1 n as<?if ication (1): 
.^ii^^oni- ns Oriqinal_CXassj^^ 

358/448 

^^i^i^O^^ros^Mfer-^^ 
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document-identifier: US ^638463 A 
TITLE: image-data processing system 

For example, changing ^ f ° ^^^^3 the memory capacity and 4 times 

dpi. times. 600 dpi one requires 4 tim 
processing speed. 

CurrentJi^^riainak^iS^^ 
382/195 

^^^^iL2S_Cross.^ef^^ = 
358/1^ 

CurrenOi-Cross_R^^ ' 
358/3.24 

CurrentJS.Cro^^ ' 
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382/266 




n 41. Document ID: US 5625716 A 

L5: Entry 41 of 70 



File: USPT 



Apr 29, 1997 



document-identifier: US 5625716 A characteristics of a printing system in 

TITLE- Method for compensating tor x. 
a halftone screening process 

BrieLJyiDSar^J^ , variable-size halftone dots at ^^^^^^'^ifllJ^l^tT 

^^^^r^-^^^ri^TT^eening by adding device Hi^^f^^^.f ^he dot 
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document-identifier: OS 5602653^A ^ printer 

TITLE: Pixel pair gnu 

Detailed_Descri^^ ^^^^^ 3, ,,ge is supposed to.e^ist^ When an e.^^^is 

iiiSgiiilli^"' 

•:^r> of a dot three or four pixelSj. intervening dots and 
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OOCUMENT-IDENTIFIER: "^^Sf 8094 A ,,,pensation method for printing high 

TITLE: Post-processing bit-map deci 
quality images 

Tap data corresponding to obscured -^f/.^.^^ation had been implemented, 

region of the same size as that 

CurrenlJ3L.Ori2inaL^^ = 
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DOCUMENT-IDENTIFIER: 5532828 A 3„,,thing 
TITLE: image forming apparatus wiui y 



Briel^urnniar^J^ ^^^^ = . ,h on there is still further provided an image forming 
^^^^^^T— -^^"^^resent invention there is ^^^j^^^g unit responsive to a drive 

apparatus for forming an image comprising a ^ot fo 9^ indicates forming the 
s?anal for forming a dot on a pixel when dri y addition 
do?; an edge detection circuit f^^^eleSon sfgnal indicating that the video 
Sg^al, and a directional signal, the deletion s g ^ ^.^^^ edge adjacent 

densiti signal of the_£ixel -hows a shadow l^vel a ^.^^^^^ 

the Dixel in a first image indicated by the vi ^ highlight 

signal fSftating that the video d^-^^^/^^nielixel f^Tsecond image indicated 
TevS and there is a second edge a^3a-nt to P^^^^^^^^^ directions of the 
by the video density signal, the ^irectiona y generation circuit for 

fLst and second edges from gg' /^^ze of the dot in accordance with a video 
generating the drive signal to change a siz ,^ accordance with the 

density signal, for further -^f^^^^.f^/i^rion signal, and for further iH-If^ 
deletion signal in the presence of the ^^^^^^ .^^ r>al in the presence of the 
S^^-^-^-^^d^forS'Sfni:" PoJitfo'of the^ize-changed dot within the 
rcSrdkn^f with the directional signal. 

CurrenQ^Oriaina:! Classification (1): 
358/3J1 

CurrentJJS^ross_Ref^^ '^^ "• 

382/254 




O 46. Document ID: US 5505777 A 

L5: Entry 46 of 70 



File: USPT 



Apr 9, 1996 



h e b b g ee e f 



e 



ef b e 



Page 31 of 35 



Record List Display 



DOCUMENT-IDENTIFIER: 5505777 A dispensing system 

TITLE: Computer controlled viscous xx 

c^nrface of the circuit boara ^b. int. ^^I^h fi rations or component library, in^ H 

th* disposable nozzle ""-^l^ , " on "e boot to suck adhesive from the 

iS-onSThi aiirorabirnre fs »bl,. 0.in, this -^the .r.n^e o. 

achieved by shooting a t^=^P»"f ° °' ^°"„d "cjht ring assembly 16 and vision 

'T"v.i "I rispLfed si-^^^-^s-i^^^--^^^^^ 

^^J^^Ults ate'made antomatio.Uy. 

DetalledDescriftionJeit H'l' ^. „„„„ reauire the user to go through a trial 
^^^;r7^^^S:;r^:i^:^<i':<'P^'>^ oSe^ to obtam the desired dot size. A 

Zl ^koL Proo"= t° obsLv^d and measured, and valve Pa»»"," are 

r:LlafaSero^tL%K^^^^ 
-Sa'r^: =r felre^paS 1 ^^^a-ing J -^0^ ofthf noSeThrough 

^rd^TenSr .rourr%rr£ 

area and position through the camera light ^ ^^^^3 as a function 

4r The computer then establishes a curve of ^ot ^i ^^^^ determine the 

•stfoKriength. Using li-f-^.^^^^ifdetermlned desired dot size. The computer 
rorrect stroke length to produce the P^eaete placement accuracy as 

also usef position information to '^^"'P^;^^^ ^f°^3 Ts computed, the system needs to 
described hereafter, -ch time a new f^^^f.^ir establish the correct air ON time. 
r-P -ralibrate the nozzle re-filJ- step 
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Sii5lJH!!a£i^.<"'^<i,„icoltlas with the ptlot art "?f,esolts'ih 

orthogonality is ink ^oloj additive. If, for ^^^f^^^'Jl^ grow until 

pitch, 'l\?l'lZs]ly oTc^^^^^^ would fail 

"^'k' to mfsk the surrounding colors. Such P^^^'^/^^.'Jp.oblem is that the 
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become available 



BrieOi«^^ printing presses do not possess f ^^/.^.f^ii^'ted RaSe^, 
^^^^f^^^^^^^^^^lT^ any location in an ^"^^f ^^^i^^^^ingle amount of ink 

differential f /.^gned to illSiTTpply or not apply ^^^J^,^ directly 

these presses ^^^^^^^ f ^^^ge. Therefore, a printing PJ^f "^t^^^^, halftone 
to any gi-"^2^^,tion ?o successfully circumvent f ^^ P^^^i^,' halftone 
print a contone ^^P^^^^^^^^^^. i^nage formed from any ^^^f ^/°^3g3 f^om amplitude 
separations -^^f/J^^^f.^sity information inherent a color i ^.^^^ ^^.^^ 

separation ^"^^^''^'^l^f^^lJ^area) modulated fo^">' \^ smoothly changing 

modulated form into ^ ^PJ^'^^^^^^^n eye into a desired ^f ^^'^,^^ grated in the 
subsequently ^^^egrated by the h ^^^^^ ^^^^^^^^'^^^time ?hat a full color 

dot sizes (areas), smooth corresp ^^^^^^ ^°^'°"Ha^f tone reproductions for 

reproduced image. Given t^^^' ^"^^g^iaying single colo^.'^^i^Hs formed from a 
image can be fo^^^^^^^.P/^^.f^fe'colors, 'where each -P-f/^3r,"33^Ld in one of these 

rtS^c^^refd Jn^^^^^^^^^^^^^^ -pStL^n utilises very small 

ZT.o Seirf r^irt'elfhigh dot pitch (resolution). 

Oi^^enO^^ro,^-^^ " 

358/534 

^;^;^OS_Cross_Mf^^ = 
382/167 
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„oc„«m-IP™"^xf • f .pp„at„. .sin, different ,a™a 

TITLE: Thermal transrei j-may 
different density ranges 



functions for 



m^il^^-^^^^^^^^^^ of the area constituted by the th- ^sampled^ 

^hiTTIT^^^rihrcase where tne ^15 q)) As the 

four Eixels is low, <i°^s correspo g^^_^ ^^.^^^^ i^.^'to thl pixel data D22 
characteristic conversion functio 9 ^^^^ corresponding to the p^ ^.^^^^ 
density of the sampled a^ea -ncreas ' ^^^^^^^.^^ ^^^^^f \;,rrthiJSe!of_dks 
assigned for the gamma character in^i^^^^^-^^^^TH^T^Ti^^ 
(FIg' 15(11)). as the dens^ty^^^^ ^""^Ts^n) 15 (") -d 15 (V) ) . As 

correspondin2_to^g-^ portions 41 (FIG ^^^"^ ' '^'^f [he area 

"ofSS-Sf/i" data. 

Of t.e a.ea e«n,U..e. . .He tn. sa.piea 
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nl 1 Dl3 D31 and D33 
• . dots corresponding to the Eixel data ' printed 

16 pixels IS low, dots corr P ,3,^3^10 '33*' dots 60 corresponding 

assigned for the ^ gam ^^^^^^^ ^^"^"^' !he second gaima 

'^^'^i-dfta D22 D2 D42 and D44 as signed for the econ ^g^^^^^ 
to the '^.'^^llZlrsion function group are also printed ^^^^i^g^^^ 
characteristic ^°llll^\Zrease^J}lll^^ 

density ^^-^if^^d 022^^^^^^^^^"^^^^^^^^ ^^^'^^^ °' 

ink from the mk sneei, 

^ • •v^^^ n A<5sif ication (1) • 
CurrenOS_0riai^iaL^ ^ 

358/296 
358/^12 

r, ^^v-onrP Classification (4): 
Curren^JlS_Cros^_Referenc^ ^ 

358/461 
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OOCUMENT-IDENTIFIER: US ^333069 A .^^^.^^ 3 3ter. for providing an 

I^a^arS St^n So-rgL and for calibrating the syste. 

BriefJim^ryjmt (20): ^^^^^ble tone and color r«P^°f^^^°^^ „f different 

iS;^i^^^^r^^^?//f^^^^^^^^ ^Thrsvstem described in the 

characteristics often Pf J^f J^^tings . For example, for the system ^^^^ 

possible combinations of the jet^^'^^ ^^^^.^^ ^°"//'\t density levels and 

?459 cowan et al patent the soli ^0 different density 

the fo-P^rriSfrrenrd t'si'ze'settings. ^or the DDC system describ^^^^^^^^ 

at any of ^ ^^^^^^^^"^^^ ,,„,ber of solid area density sett^ (Comprising specification 

Spence application, t ^^^^ "f^tSf thousands . In view of the 

larger, with, e.g., numbering well mto the thousanu „„nerienced color 

of several control P°^"^"1^';^"^S combinations of settings, experien ^^^^^ 

resulting huge --^f./^^P^.^ra^d separately analyze ^^f.^^^'^^t sfze setting (or 

technician often f^^s to run an y ^^^^.^^ ^"^^'^'''^ ro^oraS in order to 

in order to select ^ suitable sol ^^^^ ^^''rrtargerimage and thereby 

an entire tone ^^^f ^e^ween the proof image and a target im 9 

achieve an acceptable match bet ^ .^^^.^^ ^^"^^"^l.'^to trlal-and^error 

the proofing system to . ^ ^^^^^^ ^o resort to trial -^-^^^^ 

^-TTTSonsumed whenever the tech .^^ ^^^^^'^'^'^'-.''Sions ^o discern the 

rirerafifg^thrrugh^rvery^far^^ 

TorhlrowriS^^^^^^^^^^^^^^ rolr in-fsfd! S technician 

the yellow content m tne pro 
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each of the other colorants. 

O^renOS-OriSin^^ 
358/517 

Curren^JI^Cross^ef^^ ' 
358/518 




Displa^FormM: I: 
PreyiousPage NextPage GotgDoc# 



e b 



b g ee e f 



ef 



Record List Display 



Page 1 of 23 



Hit List 




Search Results - Record(s) 51 through 70 of 70 returned. 



n 51. Document ID: US 5331429 A 

L5: Entry 51 of 70 



File: USPT 



Jul 19, 1994 



S^riJu^rgeSiaUof o"hL«o„e l,n.,s» with error diffusion and frequency 
matched periodic screen rulings 



Rri^f Suitonary Text (13). techniques for halftone image generation are 

Error diffusion or adaptive dither technq ^^^^ individual output 

known. In error diffusion, the_|ir2£ [ pixel grey shade, is 

Pixel white or black, as compared the desired i g ^^^^^^ 

fe^sed to neighboring ofPf ^^^'^^^ ^^' cme systems, grey shades are 
traditional dot pattern of halftone screens y reproduced by most 

simulated using very small dots which are too ^^"^ ^o be^^^ ^P^ ^^^^^^^ 
marking or reproduction devices. In " ; ^ ! /J^^^";^^' ^hich the coarseness of the 
inventor, an error diffusion technique is ^isclosed in although image 

halftone is controllable by adjustment o^h^jre^^ 

-=.:i^t;;erdo^S^^ 

fi^.ffr:Llife dr:itSS ~ Ti^:^^...^ -t frequences. 

r.nrrent US O ri ginal Classifica tion (1) : 
358/3.18 

r.nrrent US r.ross Refer -^nnP Classification (1) : 
358/3.16 

Current US Cross Refer ence Classification (2) : 
358/445 
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DOCUMENT-IDENTIFIER: US 5317425 A imaging system for providing an 

TITLE: Technique for use m conjunction J^^^J^^ ,^,ter. thereto 

appearance match between two images and for calibrating 
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U.S. Pat. no. '459 cowan et al P"ant, the solid ^0 different 

d:Lf?5 refeira'„rar:n/:rrs%=rf:«nrdo^ur et „ View Of t.e 

— -iLr-:Lio^r:id\:=^^^^ 

in order to select a suitable solxd --^^^"^f ^/^^^.^^Jf ^atch between the proof 

rnfa™ref:rt.rrer/^^ 

additional time is consumed whenever the ^echnxcxan.s forced t ^^^^^^ ^^^^^^ 
and^error experimentation or ^^^f f ^^^r/^f^;;3sible combinations to 

a result of iterating through ^ y^^y^^^^^^3"^f ^he proofing system and/or by 
discern the performance ^ter-relationships or P away from a proper 

incorrectly relying on i-^^uition and initially iterati^^ ^^^P^ P^^ 

operating condition. An example of the l^"er situation ^ 

technician, baaed upon his -^^J^^^^' ^Heeds to be fn^reased While the 

III TaSLe 

doi°sS; Z ErtLToro^^nLTuf ^r^ducfn^ Thf hSf to^f d:t^:ize fL yellow less 

than that for each of the other colorants. 

Current US Original Classif ication (1) : 
358/504 

Current US Cross Reference Cl assification (1) : 
358/523 

Current US Cross Reference Cla ssification (2) : 
358/535 
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File: USPT 



Mar 8, 1994 



??S^™;;;jrd"nf ^ppfra^uf caUbratin, tone .eptod„=tion in . proofing svste. 
iSf^^^SfStllVpre^ses do not possess the ^^^^-^l^,^, 

'"'' wficrts subsequently integrated by the human eye into a desired color. By 
^mro^hirfhanginrSf^one'dot sLes (dot areas), smooth corresponding tone 
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variations will be generated in the reproduced i.ag^ 

taught for some time that ^f^i^^^f^^/^^f^f^hJ primary subtractive colors, 
single color halftone ^^P^°f ^t"°"J^^°\^i^lftone dot separation that contains dots 
where each reproduction xs £0™^^/^°;^^ orlmlrv cSors. Clearly, as _ size of the 
of appropriate sizes and m one of ff,^ P"^^"^^^ ^e encoded in a dot pattern and 
^ot/decreases, an increasing amount of detail can be ^^^^ applications, a 

^^^^^^T-TTKTTtproduced image. For that reason^ in g P ^ pitch 

halftone separation utilizes very small dots to yieia 
(resolution) . 

rnrrent US Original Cl assification (1) : 
358/527 

Current US Crn^s Refere "^^ ri ;^ssif ication (1): 
358/406 



Reviev^j I Classification | Date \ Reference 



□ 54. Document ID: US 5287209 A 

^ m File: USPT Feb lb, i^^^ 

L5: Entry 54 of 70 

SSrL^gf foS:; dLfcrf" enhancing tone reproduction by changing dot size 

^^gt^SSi^g^device which perform Reproduction of a by ^ 1^ 
of dots according to input image ^ata comprising a plural y E___ .^^^^ 
which has an image density. A block P^^J^ioning portio p ^^^^^_the 
data into blocks, each which has ^ P^f ^^^J^^^^J^.^S ^he bfel^^T^-^^i^^^^^S^H^on 
Pixels having a predetermined P^^^^ion within each ot ^tions of the 

^^n determines priorities J°^;^^P°^^i"^3'°^,r;.fe of "he dots according to the 
Pixels within each of the blocks and ^^anges the size .^^ .^^ 

t^;^densities of the pixeM withm the block The to ^ ^^^^^^ ^^^^ 

in,rM-_^h,-.^^ is larger than that 

the size of one of the dots corresponoing ^ ^ pixels having a 

lL:n^?oriry tLronf ^f rhrS"b^ut^--rt^e same image^ty. The 
degradation of resolution and moire effects are avoided. 

Brief Summ ary Text (30): ^H.r,^^ wii-h the present invention, there is 

^TT^n^going °^^-t'/;;,^,^^°5^^^r3rimage comprising a plurality of 
provided an image forming device which J-";^ ./^ g^^h of which has an 

dots from input image data comprising ^ f^^^^^^^^^f ^ffS^ut image data into 
image density. A block partitioning P^^^^^^^um^er '^r^-^- ^^"^ °' 

blocks, each of the blocks having a predetermined number^ blocks. Atone modulation 
Pixels having a predetermined position within ^ach ot ^tions of the 

^sor determines priorities cor^^^ size of 

pixels within each of the blocks, ^^e^ pixels within the block by 

fl^ts according to the image densities of the ^ ^^^^3, that 

increasing t b ^- size of the dots correspond n g to P^^^^" , ^ ^^arger than that 
^T^F^ne of the dots — P°;;f-\^\°^^,:f ^1 pixels' having a 

of another one of the dots corresponding to another one o _h 

lower priority but having the same image density. 
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nnmil in -rir^^ n ossification (1): 
353/1-9 

^^^^^^^^ r.^^.. p.f.r.nce Cl as sif ication (1) : 
358/3.12 

CLAIMS 



r^^llr^l^itv of dots from 
X. An i.age forming device for f ^i^^^/^^/^trelsH^cro? ^h^c^havi^g an image 
input image data comprising a plurality °f P^^^^^' 
density, said image forming device, comprising. 

.one modulation processing means <^te^r^^^^^^^ ^^^^ 
predetermined positions of said pix^ij "^^'e densities of said_2ixels within said 
?he size of said dots according . f ^^^^^^Sndir^^ in such a 

block by Vnnr..sina the size of said^ doy .^^^^^1-— ^3 
„.anner that the size of one °^ /-/^^f/^^^s co^responding to another one of said 

rvUTloLrrrriry\hft^:a^^^^^^ of said pi^ and the same image 
a^^^y as said one of said pixels. 

2. An image forming device for fo-i"^/-^/-f,,rerch'o? ^hfcrfafingln'Sgf 
input image data comprising a plurality of pixels, 
density, said image forming device, comprising. 

a predetermined position within each of said blocks, 

tone modulation processing means ^^^^^^i^^^ ^^"^ changing 
predetermined positions of said pixjlj ^^^hin each o ^^.^^^ within said 

?he size of said dots according ^° f ^^^^^^^^J^J^^^^^di^^ ^ 
block by ill2rM3ing_thp^y^;^^-^^ of said pixel^ is 

manner that the size of one °f ^^°^%^°3 corresponding to another one of said 

larger than that of ^^^her one of said dots corr p ^^^^ .^^^ 

pixels having a lower priority that said one ox ^ ^ ' ^ dot corresponding 

fc^y as said one of said 2^^^^^^^;%^:^^: tfe maximum size thereof, said 
to a pixel having a predetermined priority J^^^^^J . dot corresponding to 

3. .„ i„age for.in, device for f -fJ/"/"S,r"e^cf o? :hfch"at5^,°L1ragf 
Input image data comprising a plurality of pixels, eacn 
ienSty, said image forming device, comprising, 

tone modulation processing means ---^f racrortlirbrofkrrnf f^r changing 
predetermined positions of said pix|ij ^^^^^"densUies of said pixels within said 
the size of said dots according l^fl'l^ll/^l^^^^ in such a 

^nSL^rfS^lfc^^HS^S?^^ - d 

^ S^-„rf -'e^rrforitrt^L-atdrne o^raS ^ -nd t.e same image 



b eg b cc 



Record List Display 



Page 5 of 23 



density as said one of said pixels, wherein said tone "'adulation processing means 
limUs the size of a dot corresponding to a eixel having a predetermined priority 

to predetermined size. 

4 An imaae forming device for forming an image comprising a plurality of dots from 
Inpu^ ZTe data cLprising a plurality of pixels, each of which having an image 
density, said image forming device, comprising: 

block partitioning means for partitioning said input image data into blocks, each 
of said blocks ia?ing a predeUrmined number of pixels, each of said pixels having 
a predetermined position within each of said blocks; and 

tone modulation processing means for determining priorities corresponding to said 
predetermined positions ol said pixels within each of said blocks and for changing 
?^e size of said dots according to the image densities of said^ixeil ^^^^^^^ 
block by increasing the sS.. of said dots corrospondinq to said pixels in such a 
manner that the size of one of said dots corresponding to one of said Eixel^ is 
!a^ge^ than that of another one of said dots corresponding to another one of said 
pixe!s having a lower priority that said one of said pixels and the same image 
gSlty as said one of said pixels, wherein said tone modulation processing means 
se^Jcts ?he size of a dot co^^iiF^ding to a eixel having the lowest priority from 
a predetermined two kinds of a size according to the density of the ^ having 
the lowest priority. 

5 An imaqe forming device for forming an image comprising a plurality of dots from 
inpu? coSr image data comprising a plurality of pixels, each of which having an 
image density, said image forming device, comprising: 

block partitioning means for partitioning said input color i-^^^, ^f.%^;^° ' 
each of said blocks having a predetermined number of pixels, each of said pixels 
having a predetermined position within each of said blocks; and 

tone modulation processing means for determining priorities corresponding to said 
predetermineipositions of said pixels within each of said blocks and corresponding 
?o receding colors used to record the pixels and for changing the size of said 
dots according to the image densities of said pixels withm said block by 
fn'reasino the si .e of said dots r.orresponding to said pixels, in such a manner that 
the size of one of said dots corresponding to one of said pixels is larger than 
thato another one of said dots corresponding to another one of said £ixjis having 
a lower priority that said one of said pixels and the same image density as said 
one of said pixels . 

6 An image forming device for forming an image comprising a Plurality of dots from 
input color image data comprising a plurality of pixels, each of which having an 
image density, said image forming device, comprising: 

block partitioning means for partitioning said input color image data into blocks, 
each of said blocks having a predetermined number of pixels, each of said pixels 
having a predetermined position within each of said blocks; and 

tone modulation processing means for determining priorities corresponding to said 
predetermined positions o? said Eixels within each of said blocks and corresponding 
to recording colors used to record the pixels and for changing the size of said 
dots according to the image densities of said pixels within said block by 
in creasing the size of said dots corresponding to sai d pixels in such a manner that 
the size of one of said dots corresponding to one of said_pixel£ ^^ i^^^^^. f . ^ 
that of another one of said dots corresponding to another one of said pixels having 
a lower priority that said one of said pixels and the same image density as said 
one of said pixels, wherein before the size of a dot corresponding to a pixel 
having a predetermined priority reaches the maximum size thereof, said tone 
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image density, said image forming device, comprising: 

having a predetermined position within each o£ said blocks,- and 

tone modulation processing -eans ^'ir^^irbjor^ranf co?re:p»d?n, 

?rJrc:sinrcS:ts"s:dio"r^t?fS iif^ii ^^^i^c 

-^tfaccordL. to_the^ima.e ^^^^J^^^^^^ ^IS^^Lnner that 
:ra dofcorSiSSlng to a Eiiel having a predetermined priority to predetermined 



size . 



image density, said image forming device, comprising: 

block partitioning means for partitioning said input ^ 
each of said blocks having a predetermined number of pixels, each of said pixels 
having a predetermined position within each of said blocks; and 

?o recording colors used to record the pixels and for changing the size of said 

nner that 

flower priority that said one of said pixels and the same image density as said 
one of sali pixels, wherein said tone modulation processing means limits the size 
ofa LrcorSSS^ing to a 212^ having the lowest priority from a predetermined 
two kSds o^ riz^ according ?^e density of the ^ixel having the lowest priority. 

q An imaqe forming device for forming an image comprising a plurality of dots from 
i^pu? coS image data comprising a plurality of pixels, each of which having an 
image density, said image forming device, comprising: 

^i-L?rSi5i:io?s""ed ^^i::^ ^ 

preSwrSned ni^er of pixels, each of said pixels having a predetermined pos.tron 

within each of said blocks; and 

manner that the size of one of said dots corresponding to one of said pixels is 
laro" than that of another one of said dots corresponding to another one of said 
^a"ng a lower priority that said one of said Eixels and the same image 
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density as said one of said pixels. 

10. An image forming device for ^ i-?;,n?1iieL? Sachlf'rhJch'haeing 
from input color image data comprxsing a plurality of pixels, 
an image density, said image forming device, comprising: 

.Xoc. partitioning »e,n3 for partitioning said j;P-^^=°;:^,'-/:,^f ^.^'^f'^ej^^"^ 
^:.S:t:^S"„^a"^L":rpIL^::«=rof:air;r^«t!fH;„inrap.ea,t„»ine. position 

within each of said blocks; and 

^-F oaiH rlot-<^ ;^rcordina to tne linage aenbiLxeo 

M^k bv ---"tt: "^l T,T. J .aid dots »^»nH<n„ to said piKels in such a 

S tit^ sard one . said T^t^^.... 

h"?nr P ed^ erSSS^rrSHy reaches the .,xi»„„ size thereof said 

ilS^—rnerpriS^^ 

;:rcorra,f St: -^p^i^ir/^^^ 

an image density, said image forming device, comprising: 

within each of said blocks; and 

-:err:t^:no=^"n-^"s^ 
LraccfrSnrir?hrti^: ^^^^i^^ 

TX-""T" l.l of said dots .nrr.soonding to said pixels in such a manner that 

Ih^size of one of said dots corresponding to one of said_£ixels is larger than 
t^at of another one of said dots corresponding to another one of said fiixels having 
a Jower priority that said one of said pixels and the same image density as said 
nni o? said oixels wherein said tone modulation processing means limits the size 
:ra dorcor?SSSing to a nixel having a predetermined priority to predetermined 



size . 



1? An imaae forming device for forming an image comprising a plurality of dots 
fr;m Lp:?'co^ori;age data comprising a plurality of pixels, each of which having 
an image density, said image forming device, comprising: 

^i-Lrrd^i^oioL-d fo'r^sf^?"S 1^ ircL?i:chif :f -/f k:^] 

pJed^tamined ni.ber of pixels, each of said pixels having a predetermrned posrtron 

within each of said blocks; and 

rredet:^:ireno= 

tll.:iTna t^l size J, dots corresponding to said pixels in -^J/ -J-^^^^^^ 
the size of one of said do ts corresponding to one of said_Eixel£ ^= . i^^?®^ V 
that if another one of said dots corresponding to another one of said pixels having 
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1^,.. orinritv that said one of said pixels and the same image density as said 
one of said Pixels wherein said tone £^ion processing means limits the s.ze 
o^ a dorior?SS5ing to a ui-el having a the lowest priority from a predetermined 
?wo k?nds of rizraccording ?^e density of the ^ having the lowest pr.orxty. 

17 An image forming device for performing gradational recording by changing the 
si;e of each individual dot according to input image data, comprxsing: 

a block partitioning means for partitioning the input image data into a plurality 
of blocks "n such a manner that each of the blocks has a plurality of pixels; and 

a tone modulation processing means for determining the size of dots which should be 
^rint^d? by making'^differen? input-image-tone-level-to-output-level characteristics 

h^^:.r^^^ Ti^:^^^io^^^? ini biock 

r dir-. - ff s ^^'^^^ 

characteristics corresponding to each input image tone level, increases betore tne 

of a dot cor^^^n.nHina to a pixel which corresponds to the specific one of the 
characteristics reaches the maximum size thereof. 

21 An image forming device for performing gradational recording by changing the 
size of each individual dot according to input color image data, comprising: 

a block partitioning means for partitioning the input color image data into a 
pluraUty of blocks in such a manner that each of the blocks has a plurality of 
pixels; and 

a tone modulation processing means for determining the size of dots which should be 
orinted by making different input-image-tone-level-to-output-level characteristics 
cor^eJp^nS to the positions of the pixels of each of the blocks in such a manner 
thafthe different characteristics correspond to different colors, and then 
determining an output level of a dot corresponding to each_2ixel of each block 
corresponding to an input image tone level thereof according to the corresponding 
ch raSSstL Ld forVinting the dot of each of the ^ of each bioc , wherein 
the size of a dot corresponding to a pixel which corresponds to one of the 
characteristics having a high output level next to another specific one of the 
characteristics corresponding to each input image tone level, increases before the 
;?:rof a dot corr...nondina to a pixel which corresponds to the specific one of the 
characteristics reaches the maximum size thereof. 

25 An image forming device for performing gradational recording by changing the 
size of each individual dot according to input color image data, comprising: 



a block partitioning means for partitioning the input color image data into a 
plurality of blocks in different manners corresponding to the colors in such 
manner that each of the blocks has a plurality of pixels; and 



a tone modulation processing means for determining the size °f^^°ts which should be 
printed by making different input-image-tone-level-to-output-level characteristics 
co"esp;nd'to the'positions of the pixels of each of the blocks in such a manner 
that the different characteristics correspond to different -1°-' 
determining an output level of a dot corresponding to each_Eixel of each block 
corr^spoidLg to an input image tone level thereof according to the corresponding 
charaSS'L and for'printing the dot of each of the pix^ of each block, wherein 
the size of a dot corresponding to a pixel which corresponds to one of the 
characteristics having a high output level next to another specific one of the 
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characteristics reaches the maximum size thereof. 
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n 55. Document ID: US 5270827 A 

L5: Entry 55 of 70 



File: USPT Dec 14, 1993 



nnrtiMFNT-IDENTIFIER: US 5270827 A . , j 

J^Lsf optical recording system for controlling recording light quantity based on 

pixel patterns in an image 

Brie f Summary Text (6): . . • ^ 4-- „\ -i^i-., 

A modulation circuit 55 converts image data (printing information) into an 
electrical signal and produces a modulated electrical signal, which signal is used 
to driie a laser beam source 54 thereby to produce a laser beam ^l- The laser beam 
51 scans while being irradiated on a light-sensitive material drum 50 through a 
mirror 52 rotated by a motor 53. In this optical recording system, attention is 
paid only to the pixel data to be recorded Specifically, this data is appropriately 
corrected and th^^sure amount on the light sensitive material is modulated for 
recording purposes on the basis of the pixel data thus corrected. The recording of 
the same pixel data, however, is known to require different methods of correction 
or modu!a?fcrfor r;cording a high-quality image depending on what kind of image 
tL particular £ixel data belongs to in the whole picture. In the case of reversal 
deve?opment f or^chromatic binary recording using a laser printer to record the 
exposed surface portion of the light-sensitive material in black color and the 
unexposed portion thereof in white color, for example, the black for 
recording a large black area (hereinafter called "the solid image") and those of 
other lines or characters must be processed in different ways if a high-quality 
recording is to be achieved. Let us apply this idea to the laser printer using the 
reversal phenomenon in a system disclosed by JP-A-62-26621 . In the case where the 
pixels above and below the black pixels to be recorded (hereinafter called the 
T^^ing black pixels ") are black, the surface of the light-sensitive material 
corresponding to^H^ecording black pixels is exposed with greater intensity in 
recognition of the fact that the recording black pixels are those included in a 
soUd image. This increases the di ameter of the recording dots corresponding to the 
Size of the recording per beyond a prescribed value and therefore white portions m 
Ih^solid image caused by irregular intervals of beam scannings are removed, 
thereby making it possible to record a high-quality solid image. In the case where 
the Pixels above or below the black pixels to be recorded are white on the other 
hand^KTblack pixels to be recorded are recognized to be those within lines or 
characters, and thus are exposed less intensely so that the diameter of the 
record ng dots is identical^o a prescribed size. In this way the quantity of the 
laser light emitted is controlled for each pixel to improve the quality of the 
solid image portion without adversely affecting the image quality of lines or 
characters, resulting in a high-quality recording of the particular image as a 
whole . 

Current US Original Classification (1) : 
358/3.02 
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Current US Cross Reference Classification (4 ) : 
358/3.24 

Current US Cross Reference Classification (5) : 
358/3.27 

Current US Cross Reference Classification (6) : 
358/406 

Current US Cross Reference Classification (7) : 
358/504 



DOCUMENT-IDENTIFIER: US 5268774 A 

TITLE: Halftoning with enhanced dynamic range and edge enhanced error diffusion 



Detailed Description Text (6) : 

In accordance with another aspect of the invention, the threshold values of dither 
pattern M are selected having a dynamic range greater than the possible dynamic 
range of the input pixel values. Using a standard dither pattern with a dynamic 
range that is equal to or less than the range of the input values, such as perhaps 
that shown in FIG. 2A for the case of input values in the range from 0 to 255, each 
threshold level in the dither pattern is multiplied by a factor f, where f is much 
greater than 1 and increases with halftone cell or dot size . For example, for a 
4. times. 2 screen, f=4; for a 8. times. 4 screen, f=8; and for a 10. times. 5 screen, 
f=10. These values are only examples, and even for the particular screen sizes 
cited, other values of f may be provided. It will be understood that value of f is 
greater than 1, and increases with dot size . Of course, screens with such threshold 
values could be constructed, but users tend to have a large selection of screens in 
their possession. Accordingly, a simple multiplier arrangement, such as that 
provided by the combination of dither matrix storage 4 4 and dynamic range 
multiplier 46, is desirable. As previously noted, this value fM.sub.n,! is then 
used in the calculation of T.sub.n,l. Alternatively, the original dither matrix 
(FIG. 2a) may be stored into the dither storage block 44 through a multiplier. In 
such a case, block 46 can be eliminated and the extended dynamic range dither 
matrix (FIG. 2b) can directly be addressed by the pixel and scan line clock. In any 
case, the value directed to threshold calculator operates as if the example dither 
matrix of FIG. 2B were being used. 

Current US Original Classification (1) : 
358/466 

Current US Cross Reference Classification (1) : 
358/445 
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□ 57. Document ID: US 5258850 A 

L5: Entry 57 of 70 



File: USPT 



Nov 2, 1993 



DOCUMENT-IDENTIFIER: US 5258850 A 

TITLE: Line screen design for gray scale rendering 



Current US Original Classification (1) : 
358/3.15 

Current US Cross Reference Classification (1) : 
358/3.21 

CLAIMS: 

6. The apparatus of claim 4 and wherein in accordance with the first template, dpt 
sizes are increased simultaneously at plural pixel locations along a first line in 
a cell when the cell gray level is increased from one cell gray level to a second 
and next succeeding cell gray level. 

10. The apparatus of claim 8 and wherein in accordance with a second template, 
every second pixel location along the first line grows in dot size simultaneously 
upon an increase from a third cell gray level to a fourth next succeeding cell gray 
level . 

11. The apparatus of claim 10 and wherein in accordance with a third template, 
every third pixel location along the first line grows in dot size simultaneously 
upon an increase from a fifth cell gray level to a sixth cell gray level. 

16. The method of claim 14 and wherein in accordance with the first template, do^ 
sizes are increased simultaneously at plural pixel locations along a first line in 
a cell when the cell gray level is increased from one cell gray level to a second 
and next succeeding cell gray level. 

20. The method of claim 18 and wherein in accordance with a second template, every 
second pixel location along the first line grows in dot size simultaneously u pon an 
increase from a third cell gray level to a fourth next succeeding cell gray level. 

21. The method of claim 20 and wherein in accordance with a third template, every 
third pixel location along the first line grows in dot size s imultaneously upon an 
increase from a fifth cell gray level to a sixth cell gray level. 
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Abstract Text (1): ^ . ,,k^^v, 

A method and apparatus for reproducing an original image, haying a scanner which 
scans and digitizes the original image into pixels, a controller coupled to the 
scanner to receive the digitized original image, and which produces a first signal 
corresponding to a gray level halftoned representation of the digitized original 
image, and a printer coupled to the controller to receive the first signal and 
which produces a gray level halftoned reproduction of the original image. The 
controller groups the pixels into cells that each have a determined cell gray 
level, and controls the formation of dots within the pixels of an individual cell 
by the printer such that for each increase in cell gray level, a dot at at least 
one of the pixels in the cell forms to a larger dot-size. Sequential forming of the 
dots occurs at the pixels in the cell in a pre-defined order such that each dot is 
formed to a first dot-size less than a maximum dot-size before beginning the 
formation of a dot at another pixel within the cell. When all of the dots in the 
cell have been formed to the first dot-size corresponding to a specific cell gray 
level, the dot-size of each of the dots is increased in the pre-defined order to a 
second dot-size, corresponding to increasing cell gray levels. 

Brief Sum mary Text (13): . 

This and other needs are met by the present invention which provides an arrangement 
for reproducing an original image, comprising a scanner which scans and digitizes 
the original image into pixels, a controller coupled to the scanner to receive the 
digitized original image, and which produces a first signal corresponding to a gray 
level halftoned representation of the digitized original image, and a printer 
coupled to the controller to receive said first signal and which produces a gray 
level halftoned reproduction of the original image. The controller groups the 
pixels into cells that each have a determined cell gray level, and controls the 
formation of dots within the pixels of an individual cell by the printer such that 
for each increase in cell gray level, a dot at at least one of said eixels in the 
cell forms to a larger dot-size. Sequential forming of the dots occurs at the 
pixels in the cell in a pre-defined order such that each dot is formed to a first 
dot-size less than a maximum dot-size before beginning the formation of a dot at 
another pixel within the cell. When all of the dots in the cell have been formed to 
the first dot-size corresponding to a specific cell gray level, the dot-size of 
each of the dots is increased in the pre-defined order to a second dot-size, 
corresponding to increasing cell gray levels. 

Brief Summary Text (14): v. • v 

The earlier stated need is also met by a method, according to an embodiment of the 
present invention, of producing gray level halftone screens. This method includes 
the steps of controlling a gray level printhead such that the printhead forms dots 
on a recording medium at pixel locati ons, the pixel locations being grouped into 
cells having cell gray levels. The dots of a cell are formed such that .for each 
increase in cell gray level, a dot at at least one of the pixels in the cell forms 
to a larger dot-size. The dots are sequentially formed at the pixels m the cell m 
a pre-defined order such that each dot is formed to a first dot-size less than a 
maximum dot-size before beginning the formation of a dot at another eixel withm 
the cell When all of the dots in the cell have been formed to the first dot-size 
corresponding to a specific cell gray level, the dot-size of each of the dots is 
increased in the pre-defined order to a second dot-size, corresponding to 
increasing cell gray levels. 

Current US Original Classification (1) : 
358/3.12 

CLAIMS: 

1. An apparatus for reproducing an original image, comprising: 
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a scanner which scans and digitizes the original image into pixels; 

a controller means coupled to the scanner to receive the digitized original image, 
and which produces a first signal corresponding to a gray level halftoned 
representation of the digitized original image; and 

a printer coupled to the controller to receive said first signal and which produces 
a gray level halftoned reproduction of the original image; 

wherein the controller means groups the pixels into cells that each have a 
determined cell gray level, and controls the formation of dots within the pixels of 
an individual cell by the printer such that for each increase in cell gray level, a 
dot at at least one of said pixels in the cell forms to a larger dot-size, with 
sequential forming of dots occurring at the pixels in the cell in an order such 
that each dot is formed to a first dot-size, larger than a minimum dot size but 
less than a maximum dot-size, before beginning the formation of a dot at another 
pixel within the cell, and when all of the pixels in the cell have been formed to 
the first dot-size corresponding to a specific cell gray level, providing further 
sequential increases in cell gray levels by correspondingly sequentially increasing 
the dot-size of each of the dots in said cell to a second dot-size, to provide 
progressive corresponding increases in cell gray levels by distributing said 
increases successively to different pixels in the cell. 

2. A method of producing gray level halftone screeens, comprising: 

controlling a gray level printhead such that the printhead forms a dot of variable 
dot size on a recording medium at each of plural pixel locations, the pixel 
locations being grouped into cells having cell gray levels, wherein the dots of a 
cell are formed such that for each increase in cell gray level, a dot at at least 
one of said pixels in the cell forms a larger dot-size; 

sequentially forming the dots at the pixels in the cell in an order such that each 
dot is formed to a first dot-size, larger than a minimum dot size but less than a 
maximum dot-size before beginning the formation of a dot at another pixel within 
the cell; 

when all of the dots have been formed to the first dot-size corresponding to a 
specific cell gray level, providing further sequential increases in cell gray 
levels by correspondingly sequentially increasing the dot-size of each of the dots 
to a second dot-size, to provide corresponding increases in cell gray levels by 
distributing said increases successively to different pixels in the cell. 
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L5: Entry 59 of 70 



File: USPT 



Oct 19, 1993 



DOCUMENT-IDENTIFIER: US 5255085 A 

TITLE: Adaptive technique for providing accurate tone reproduction control in an 
imaging system 



Brief Summary Text (7) : 

Modern offset printing presses do not possess the capability of applying 
differential amounts of ink to any location in an image being printed. Rather, 
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these presses are only designed to either apply or not apply a single amount of ink 
to any given location on a page. Therefore, an offset printing press is unable to 
directly print a contone separation. To successfully circumvent this problem, 
halftone separations are used instead. An image formed from any single color 
halftone separation encodes the density information inherent in a color image from 
amplitude modulated form into a spatial (area) modulated form, in terms of dot 
size, which is subsequently integrated by the human eye into a desired color. By 
smoothly changing halftone dot sizes (dot areas), smooth corresponding tone 
variations will be generated in the reproduced image. Given this, the art has 
taught for some time that a full color image can be formed by properly overlaying 
single color halftone reproductions for all of the primary subtractive colors, 
where each reproduction is formed from a halftone dot separation that contains dots 
of appropriate sizes and in one of these primary colors. Clearly, as size of the 
dots decreases, an increasing amount of detail can be encoded in a dot pattern and 
hence in the reproduced image. For that reason, in graphic arts applications, a 
halftone separation utilizes very small dots to yield a relatively high dot pitch 
(resolution) . 



Current US Original Classification (1) : 
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n 60. Document ID: us 5204760 A 

L5: Entry 60 of 70 File: USPT Apr 20, 1993 



DOCUMENT-IDENTIFIER: US 5204760 A 

TITLE: System and method for converting continuous half tone image into pseudohalf 
tone image 

Abstract Text (1) : 

In processing of a minimizer average error method (or an error diffusion method), a 
threshold value for determining whether a point ( pixel ) as an object to be 
processed is a black or white dot is changed in accordance with the pixel position 
using a threshold value matrix having a two-dimensional repetitive pattern. When a 
one-dot size in an output apparatus which can only perform binary expression in 
units of pixels is larger than a logical size, a continuous tone image is converted 
into a pseudo half tone image in consideration of an increase in size of a dot into 
other dots (projecting portions) . 

Detailed Description Text (25) : 

In the first embodiment, a threshold value for determining whether a point to be 
processed is a black or white dot is changed according to the pixel position using 
a two-dimensional repetitive pattern. In the second embodiment, when a one-dot size 
in an output apparatus which can only perform binary expression in units of pixels 
is larger .than a logical size, a continuous tone image is converted into a pseudo 
half tone image in consideration of an increase in size of a dot into another dot 
(projecting portion) . 

Detailed Description Text (48): 

In this manner, a pseudo half tone display can be performed in consideration of an 
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increase in size of a dot in an LBP for an OA equipment which is required to 
prevent disconnection of a thin line, a short defect between raster scanning lines 
in a black painting region, or the like under the influence of various noise 
components or variations in parameters. Thus, problems of the conventional method 
can be solved, that is, an image can be prevented from being unnecessarily darkened 
or a shadow portion can be prevented from forming a batter. 

Current US Original Classification (1) : 
358/3.03 
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DOCUMENT-IDENTIFIER: US 5185852 A 

** See image for Certificate of Correction ** 

TITLE: Antialiasing apparatus and method for computer printers 
Detailed Description Text (45) : 

In the preferred embodiment, mapper 19 uses sampling window 45 to evaluate each 
pixel of bitonal bitmap 17, and generates an address therefrom in the same manner 
as that described in FIGS. 2b-2d. That is, mapper 19 centers sampling window 45 on 
a subject bitonal bitmap 17 pixel, and from the pixel values of a neighborhood 
subset of pixels, including the subject pixel, formulates a 5-bit address (i.e., a 
4n+l bit address depending on the size of the sampling window as discussed above). 
Mapper 19 applies the 5-bit address to lookup table 43 and obtains the grayscale 
value held at that address in the lookup table 43. From the grayscale value, mapper 
19 determines a pattern of modulation needed to produce a shade of gray 
corresponding to the obtained grayscale value. This is accomplished by a circuit 
assembly described in a co-filed Patent Application entitled "Modulation Circuit 
For Grayscale Laser Printing", by inventor Christopher M. Mayer assigned to the 
assignee of the present invention and herein incorporated by reference. The circuit 
assembly employs a lookup table or PAL or the like to determine modulation timing 
and intensity parameters for the obtained grayscale value. With these parameters 
the circuit assembly produces gray by modulating the laser at less than full 
intensity. That is, due to the two dimensional gaussian distribution of energy from 
the laser beam, a threshold region on the OPC drum shrinks in area, and the printed 
dot size decreases, leaving some white space around the black dot. The printer 
still operates at the same initial resolution. Furthermore, the scheme is direction 
independent (it effects both the main scan and sub scan directions on the paper 
equally) . Dithering techniques are used to provide intermediate shades of gray from 
a darker and lighter generated shade. 

Current US Original Classification (1) : 
358/1.9 

Current US Cross Reference Classification (1) : 
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DOCUMENT-IDENTIFIER: US 5182575 A 

** See image for Certificate of Correction ** 

TITLE: Image forming apparatus 



Abstract Text (1) : 

This disclosure relates to an image forming apparatus in which an image is formed 
by deflecting a light beam a minute distance in a sub-scanning direction every 
pixel of image data. By controlling the emission intensity of the light beam 
utilizing a .gamma, correction, and by controlling the emission time of the light 
beam utilizing PWM control, the beam spot can be adjusted to control the dot size 
of the image. Accordingly, the dot density in image formation can be raised by 
minute deflection in the sub-scanning direction, and the reproducibility of 
characters and graphics is improved, particularly in the oblique direction. 
Furthermore, tone reproducibility of multi-tone image data is enhanced by minute 
deflection in the sub-scanning direction and adjustment of image dot size . 

Detailed Description Text (11) : 

The first control operation is for changing the intensity of laser-light emission 
using a .gamma, correction. FIG. 7 is a block diagram showing the construction of a 
dot-size adj ustment unit 20 for controlling the intensity of laser-light emission 
by a .gamma, correction. FIG. 8B is a diagram illustrating a difference in dot size 
due to a difference in the degree of laser-beam deflection to both sides of the 
sub-scanning direction. FIG. 88 is shown in exaggerated form in order to describe 
the difference in dot size. In actuality, the size of the recorded dots of even- 
numbered pixels recorded differs only slightly from the size of the recorded dots 
of odd-numbered pixels . Assuming that the odd-numbered pixels are deflected 
upwardly relative to the sub-scanning direction and the even-numbered pixels 
downwardly relative to the sub-scanning direction, in effect a two-line image is 
formed from a single line of an inputted image signal. Accordingly, with regard to 
the dot array that forms the image, odd-numbered pixels can be considered to form 
odd-numbered lines and even-numbered pixels can be considered to form even-numbered 
lines, counting from a certain reference line. FIG. 8B shows an example in which 
the dot size of even-numbered lines formed from even-numbered pixels is smaller 
than the dot size of odd-numbered lines formed from odd-numbered pixels . 



Current US Cross Reference Classification ( 1 ) : 
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CLAIMS: 

19. A process for producing a printed article comprising the following steps: 

(a) digitizing an image to thereby provide a contone data set representing said 
image; 

(b) enhancing said contone data set to provide an enhanced contone data sett- 
le) storing said enhanced contone data set within an image database, including the 
step of associating said stored data set with a unique designator; 

(d) repeating said steps {a)-{c) to provide said image database of stored enhanced 
contone data sets having designators associated therewith; 

(e) providing a plurality of blocks of textual information and associated 
designators; 

(f) retrieving and merging said stored enhanced contone data sets with said blocks 
of textual information, including the step of matching designators corresponding to 
said blocks of textual information with designators associated with said stored 
data sets; 

(g) converting said merged textual information blocks and data sets into half-tone 
representations; and 

(h) rendering said half-tone representations on printing media, 

wherein at least one of said converting step (g) and said rendering step (h) 
includes the step of affecting print quality in response to a print quality factor, 
and said enhancing step (b) includes the step of optimizing said enhanced contone 
data set beforehand in response to said print quality factor, and 

wherein said affecting step includes the step of increasing the size of half-tone 
dots beyond nominal half-tone dot sizes, and said optimizing step includes the step 
of shifting pixel levels within said enhanced contone data set so as to compensate 
for said half-tone dot size increase . 

21. A process for preparing multiple listing service books including the following 
steps : 
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photographing an image of a real estate property offered for sale; 

inputting textual information relating to said real estate property into a multiple 
listing service data processing systems- 
assigning a multiple listing number to said real estate property; 

digitizing said photographed image to thereby provide a contone data set 
representing said image; 

enhancing said contone data set to provide an enhanced contone data set; 
inputting said assigned multiple listing number; 

storing said enhanced contone data set in association with said inputted multiple 
listing number; 

obtaining said inputted textual information and associated multiple listing number 
from said multiple listing service data processing system; 

retrieving said stored enhanced contone data set in response to said multiple 
listing number; 

merging said stored enhanced contone data set with said obtained textual 
information and converting said merged data set and textual information into half- 
tone representations; and 

rendering said half-tone representations on printing media, wherein at least one of 
said converting step and said rendering step includes the step of affecting print 
quality in response to a print quality factor, and said enhancing step includes the 
step of optimizing said enhanced contone data set beforehand in response to said 
print quality factor by shifting pixel levels within said enhanced contone data set 
so as to compensate for half-tone dot size increase . 
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TITLE: Method of and apparatus for recording image 
Detailed Description Text (34): 

Accordingly, the sharpness processor 72 generates an unsharp signal based on the 
image signals obtained from an area twice larger in the main and auxiliary scanning 
directions, and then processes the image signals for sharpness enhancement 
according to the equation (1). Then, the processed image signals are supplied to 
the halftone dot image generator 74. The sharpness processor 72 effects 
substantially the same sharpness enhancing process as if the image signals were 
processed for sharpness enhancement based on (2n .times. 2n) pixels. Inasmuch as 
the halftone dot image generator 74 effects a halftone dot process on the image 
signals which have been processed for sharpness enhancement based on wider-range 
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image information, appropriate on-off signals which will not lessen the desired 
sharpness of the image can be supplied from the halftone dot image generator 74 to 
the driver 28 even when the halftone dot size is increased ^ 
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TITLE: Edge enhancement method and apparatus for dot matrix devices 
Detailed Description Text (6) : 

In accordance with the present invention, the jagged edge in FIG. 2a is adjusted by 
the insertion or substitution of various smaller dot sizes 122 to smooth the edge. 
The dotted lines 120 in FIG. 2b indicate where a full dot in FIG. 2a is now shrunk 
to a smaller size dot 122, and a 30% dot 124 is added to pad the area which 
normally would not have been an ON pixel . As illustrated at 126, the adjustable dot 
size of the present invention can vary from 1/2 to 1/32 of a full dot. By varying 
the dot size to enhance edges, as indicated at 128, a smoother edge representation 
can be achieved. 
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TITLE: Piece-wise print image enhancement for dot matrix printers 



Brief Summary Text (6) : 

Distortion in bit map representations is a consequence of low resolution of the bit 
map or low sampling rates of the desired analog image. A typical approach to 
reducing this distortion has been to increase the resolution of the bit map image 
by increasing the number of dots in a fixed size image, i.e., reducing the dot 
size, which increases the spatial resolution. Increasing the resolution reduces the 
size of the step distortions as well as preserving much fine detail which is lost 
at lower resolution. However, increasing the resolution is expensive. The amount of 
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data to be processed and stored is proportional to the number of pixels or cells in 
the bit map. For example, doubling the resolution of a 300 by 300 dpi two- 
dimensional bit map results in a 600 by 600 dpi bit map which requires 4 times more 
memory and processing power. Further, a bit map image output device, cathode ray 
tube (CRT) or printer, for example, capable of displaying this higher resolution 
image must be used which may further increase the cost. If it is required to 
enhance the resolution on intensity level or colors as well, the cost will be 
further increased. While this solution has been used in many more sophisticated, 
high end printers, it is not a practical solution for lower cost, low end printers. 
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TITLE: Improved method and apparatus for generating halftone images 
Brief Summary Text (18) : 

Furthermore, as every exposure dot decision is made according to the result of a 
greater-smaller comparison between the picture intensity and the screen function 
R=f(x,y), the dot shape for a given picture intensity value at a certain location 
of the film can differ, from the screen dot shape for the next picture intensity 
value at the same location, only by the addition of zero or more exposure dots to 
the smaller screen dot. These considerations impose limitations on the possible 
kinds of functions R=f(x,y) that can be used in systems of this type. One 
requirement is that the function be single-valued. Typically screen dot size is a 
monotonically increasing function of picture intensity. One system, restricted to 
the generation of hard dots, that attempts to avoid these limitations is disclosed 
in U.S. Pat. No. 4,825,298. In that system, there is superimposed an additional set 
of constraints, which may be implemented in a lookup table, on the binary on-off 
decision for each exposure dot . 
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** See image for Certificate of Correction ** 

TITLE: Apparatus for addressing a font to suppress Moire patterns occurring thereby 
and a method for use therein 

Brief Summary Text (9) : 

Unfortunately, modern printing presses do not possess the capability of applying 
differential amounts of ink to any location in an image. Rather, these presses are 
only designed to either apply or not apply a single amount of ink to any given 
location . Therefore, a printing press is unable to directly print a contone 
separation. To successfully circumvent this problem, halftone separations are used 
instead. An image formed from halftone separations encodes the color information 
inherent in a color image from amplitude modulated form into a spatial (area) 
modulated form, in terms of dot size, which is subsequently converted by the human 
eye into a desired color. Specifically, it has been known in the art for quite some 
time that, for black and white images, a number of small black dots of a 
corresponding size, when printed over an area and later viewed at a distance, will 
be spatially integrated by a human eye into an intermediate shade of grey. The size 
of the dot can be varied from 100%, i.e. a full dot, through 50%, a half dot, to 0% 
(at which no dot is printed) to yield the color black, gray or white. Hence, by 
smoothly changing dot sizes (areas), smooth corresponding tonal variations will be 
generated in the reproduced image. Given this, the art has taught for some time 
that a full color image can be formed by properly overlaying single color halftone 
reproductions for all of the primary subtractive colors, where each reproduction is 
formed from a halftone dot separation that contains dots of appropriate sizes and 
in one of these primary colors. Clearly, as size of th e dots decreases, an 
increasing amount of detail can be encoded in a dot pattern and hence in the 
reproduced image. For that reason, in graphic arts applications, a halftone 
separation utilizes very small dots to yield a dot pitch (resolution) ranging from 
85 to as much as 200 dots/inch (approximately 33 to 79 dots/centimeter). 
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TITLE: Electronic graphic arts screener that suppresses Moire patterns using 
pseudo-random font selection 



Brief Summary Text (9) 
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Unfortunately, modern printing presses do not possess the capability of applying 
differential amounts of ink to any location in an image. Rather, these presses are 
only designed to either apply or not apply a single amount of ink to any given 
location . Therefore, a printing press is unable to directly print a contone 
separation. To successfully circumvent this problem, halftone separations are used 
instead. An image formed from halftone separations encodes the color information 
inherent in a color image from amplitude modulated form into a spatial (area) 
modulated form, in terms of dot size, which is subsequently converted by the human 
eye into a desired color. Specifically, it has been known in the art for quite some 
time that, for black and white images, a number of small black dots of a 
corresponding size, when printed over an area and later viewed at a distance, will 
be spatially integrated by a human eye into an intermediate shade of grey. The size 
of the dot can be varied from 100%, i.e. a full dot, through 50%, a half dot, to 0% 
(at which no dot is printed) to yield the color black, gray or white. Hence, by 
smoothly changing dot sizes (areas), smooth corresponding tonal variations will be 
generated in the reproduced image. Given this, the art has taught for some time 
that a full color image can be formed by properly overlaying single color halftone 
reproductions for all of the primary subtractive colors, where each reproduction is 
formed from a halftone dot separation that contains dots of appropriate sizes and 
in one of these primary colors. Clearly, as size of the dots decreases, an 
increasing amount of detail can be encoded in a dot pattern and hence in the 
reproduced image. For that reason, in graphic arts applications, a halftone 
separation utilizes very small dots to yield a dot pitch (resolution) ranging from 
85 to as much as 200 dots/inch (approximately 33 to 79 dots/centimeter) . 
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TITLE: Compound matrix formation in an ink jet system printer 



Brief Summary Text (4 ) : 

To minimize the above defects, it has been proposed to increase the necessary 
number of dots constituting a dot matrix pattern to thereby reduce the spacing 
between two adjacent dots in the dot matrix pattern. However, the printing velocity 
becomes slow as the dot number required in the dot matrix pattern increases, or the 
dot size becomes unavoidably small as the dot number required in the dot matrix 
pattern increases, which also damages the visibility of the printed character. 
Moreover, even when the dot number required in the dot matrix pattern is increased, 
the distance between two adjacent dots along oblique lines in the dot matrix 
pattern is still longer than the distance between two adjacent dots along the 
lateral or vertical line in the dot matrix pattern. 
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